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Foreword

Temperature is the most importent storage factor affecting the
quality and acceptance of packeged stored food.

During July and August 1955, the temperature cycle within stored
food, the carton air,and on carton and protective tarpaulin surfaces
was measured at Yuma, Arizona in typical palletized field storage stacks
and in small isolated Abandon Ship Retion cartons.

A preliminary report of extreme temperatures was made at the time
of data collection (1). The present report was prepared because of the
demend for more detailed storage temperature date and the availability
of computer analysis. Detailed date reduction and analysis were carried
out during 1963 and 196k,

The work was done under Project 1K0-14501-A71C, Food Research, and
7-83-005-~004A, Envircnmental Requirements for Design of Military Ivems.
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fbstract

This is a detailed computer study of hourly tempersture distribu-
tions at nine positions in cartons in four differently exposed storage
dumps, in small. isolated Abandon Ship Ration Cartons and at seven tar-
paulin surface and carton surface positions. The observations were made
during July 1955 at Yums, Arizons, a desert area of extremely high solar
rediation and ambient temperature.

A previous brief pilot report based on sampling and estimation
techniques for the more extreme carton of each stack was published in
1959. Continued demand for more detailed temperature distribution data
at the other 4O positions measured, including interior cartons, small
isolated cartons, and tarpaulin and carton surface temperatures, coupled
with the present availsbility of sophisticated data reduction and com-
puter facillties at US Army Natick Ieboratories has prompted the mach
more detailed analysis reported herein.

In general, the distributions and correlations resulting from the
more detailed analysis confirmed previous results.

However, a mass of temperature distribution data in tabular and
graphic form 1s now availeble for all the positions studied, as well
as the isolated small cartons and surfece temperatures which were not
heretofore studied.

As a consequence, regression equationsg relating storage temperature
five-day means with outside eir temperature five-day means with high
correlation coefficients are availsble for both large dumps and isolated
cartons. The relisbility of these relations suggests that in storage .
studies in other geographic areas, only & small carton need be studied,
since adequete prediction can be made for the larger dumps, boxcars
and warehouses for which relationships exist between period mean storage
temperature and outside air temperature.

ix




Introduction
A. Purpose of Study

This study is a detailed distributional analysis and correlation of
all temperature observations made in & food storage dump study at Yuma,
Arizona, in 1955. The previous preliminary analysis made at the tipme
of the data collection (1) used deily maxima and a standardized average
daily temperature distribution to estimate total temperature fregquency
in what was found to be the most critical carton, the Top Center Ccarton’,

Since the time of the original publication, there have been frequent
requests for more detailed data on interior and surface temperatures of
the cartons and surface temperatures of the protective tarpaulins, herein-
after referred to as paulins, and on temperatures in isolated cartons.

The availsbility of data reduction facilities and a GE 225 computer at
the US Army Netick Ieboratories has made such etailed analysis possible.

B. Previous Studies and Preliminery Analysis

During the original 43 day period in June, July, and August of 1955
(1) temperatures were observed at various points in four types of food
storage dump stacks at Yums, Arizona. The stacks were composed of car-
tons of Ration, Combat, Individual, {C Ration). Temperatures were also
observed in three isolated small carions containing Food Packet, Abandon
Ship, provided by the U.S. Navy. The stacks were exposed with various
types of protection, as were the isolated cartons.

The pilot report on the highest temperatures observed at critical
points in these cartons was published in 1959 (1). Daily mean and maxi-
mum temperatures and the estimated frequency of all temperstures observed
in the air of the most criticel Top Center Carton were also reported.

A method of predicting interior temperatures, from outside air
temperatures for weekly or monthly periods, had hern developed in an
earlier study of boxcar temperstures (2). Also, & method had been devel~-
oped for computing en effective mean temperature to simmlate the effect
of all the fluctuating storage temperatures on food degradetion. Finally,
it was shown that for a given total dailly solar radiation, air masses
with greater moisture content produce highe: storage and ambient mean
temperatures than dry air masses.

C. Scope of Present Study

The present report is a compilation cf frequency distributions,
means and standard deviations of all temperatures at all the positions
of observation (Rigure 2), both for the total period and for the nihe
separate periods of five days each.

The 5 day period meesns were used in multiple linear regression
computations as a check on the previous single correlstion studies (1).

1
The rames of specific temperature measurement positions and of stacks
are capitalized throughout the report, for purposes of clarity.



Although it uses much more detailed and sophisticated methods, the
present study substantially confirms the limited results of the pilot
study. In eddition, it greatly extends the data for frequencies, means
and standard deviations to all positions studied, particularly those in
the interior of the stacks and on the critical outside surfaces. It
also provides further confirmation of the greater werming effect which
moist air messes, as contrasted with dry air masses, have on ambient
air and storage temperatures in sunny climates.

Finally it completely validates (a) the method of predicting period

mean interior temperatures from outside air temperatures, and (b) the
prediction of effective storage temperatures.

Materials and Methods

A. Climstic Cousiderstions in Iocation of Study

The details of the criteria used in selecting the study location
and the internal observationsl sites have been described compietely
in the pilot study (1). The Yuma ares has a summer climate combining
extremely high daily maximum and mean aiy temperatures, and solar radia-
tion. There is good accessibility to Army meteorological aud support
facilities. In addition, in July Yums normally experiences a change
from dry to a moderately moist air mess, atithough incoming solar and sky
radiation remein high (2, 3). Thus, to a degree, one can contrast the
effects of hot-dry and hot moderately humid conditions.

B. Measurement Methods

The procedures of temperature measurement by thermocouple and
the experimental design have been reported in the pilot study (1).
However, Figure 1 of the present study shows the dump leyout and Figures
2, 3, and 4, the sites of temperature measurements in the stacks and
individual cartons. In particular, Figure 2 gives the names of the
various measurement positions which are referred to in the tebles and
discussion of this report.

Not descrited in the previous report were the measurements made
on three isolated small Abandon Ship Ration Cartons, exposed in three
different ways (Figures 5 and 6).

These ration cartons had the following characteristics (it):
(1) A fibreboerd carton measuring about 2 3/4 x 7 3/8 x 14 3/4 inches
contained 15 individuel food packetls and e cigarette packet each
packaged in a waterproof bag.
(2) Tne bag at time of the study was composed (reading from outside
inz of a scrim cloth, aluminum foil, polyethylene-laminated materisal.
(3) Toe irdividuel focd packets cach contained two slarch jelly vars,
four mint tablets, chewing gum, and matches. The sixteenth pocket
contained two packages of cigarettes.
(4) Weight per carton was 5.95 pounds and the cube per cartoy was
0.16 cu. ft.
(5) Each food packet weighed 5.12 oz. and had a cube of 18.8 cu. in.

The current counterpart (5) to this ration has been changed only
by the substitation of a polyester, aluminum foil, polyethylene-
leminated bag.

The water content of most of the itemns is about 10% and the ration
is designed for and stored in lifesaving craft aboard ships, usually
under & suitable paulin cover. This low water content, the type of
packaging and the size of this ration would seem to make it quite com-
parable to other presently used smell, isolated carton rations.



One carton was exposed with its normal protective black neoprene-
coated nylon cover, and a second without this cover (Figure 5). Finally
one carton was exposed with beth its black cover and a small raised
paulin fly cover (Figure 6). Thermocouples were inserted one~half
inch into the air between the packages of those cartons and temperature
measurements were made on the same schedule as for ihe larger stacks
(i.e. every half hour).

C. Data Reduction, Computation, and Analysis

Hourly data from the electronic recorder charts were reduced to
a digital form on punch cards using a Contact Telereader, Teleducer,
Program Unit, Teletypewriter and an IBM Card Punch (procured from the
then Telecomputer Corporation, Burbank, California).

The resulting punched data were tabulated and analyzed by computer
(B 225) to provide frequencies, means and standard deviations of all
hourly cbservations at all positions, both by five-day periods and for
the total 43 day period of the study. The subdivision into five-day
periods permitted the computation of the linear regression of period
mean storsge temperatures on ocutside air temperatures and also a
multiple regression including radiation and wind speed as additional
independent variables. Regression analysis hed been very successful
in the boxcar (2) and warehouse temperature studies (3) as a predictive
method for storage temperature stress. Similar high correlations were
found in this study.

Results and Discussion

A. Confirmetion of Results of Preliminery Analysis
(a) Absolute Meximum Temperatures

The detailed analysis undertskern in the present study confirmel
the validity of the hypothesis that the highest mean temperatures were
found in the Top Center Carton Air. However, the Top Southwest Cormer
Carton Air reached greater ebsolute maximum temperstures as shown in
Teble I, and Figures 7, 8, 9, and 10. ’

Carton Air temperatures were normelly measured within one of
the 6 ration packages. However, thermocouples located outside and
between the ration packages showed even higher absolute maximm air
tempere:t):ures {(™ble I - Top Center Carton Air Temperature Outside Ration
Package ).
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I A Top Center Carton - Air

IC Top Center Carton - Food

IL A Carton Below I - Air

IT A Carton In Diametric Center Of Stack -Air
I¥ A Center Bottom Carton - Air

Y A Center West Face Carton - Air

¥ C Center West Face Carton - Food
¥YI A Top Center Carton - Air Quiside Ration Package
YIL A Upper Southwest Corner Carten - Air

A=Thsrmccouple In Roiion Package- Air

C - Thermocouple In Can In Ration Package - Food

Figure 2.

Location of thermocouple positicns in stack.
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Teble I

Absolute Maximum Temperatures in SBurface Carton Alr

Outside  Abandon  Open Ralsed Taht Raised
) Adr Ship Stack Fly Paulin Fly with
Ration Stack Stack Foll Stack
Top Center Carton 109 ich 118 100

iddle Iayer Quter
Carton on West Face

of Stack ) 111 101 117 99
Top Soutimest Cor-

ner Carton 112 109 125 10k

Abandon Ship
Ration with Black
Cover 131

Anandon Saip
Ration with No
Cover 127

Qutside Air 11k

Top Center Carton

Air 'lemperature

Qutside Ration

Package 134* 106 128 99

a i .

Tiis value seems atypieally high and is suspéet since the thermocouple may
have been touching the upper surface of the (~-Ration carton, which wes in
direct contact with solar radiation.

o ok 2 s

This positlon is regerded as wmreallstic for typical packdged food
exposure. It might apply, however, to a carbon containing unpackaged items
1ike nuts, ovanges, or dried potatoes. .

(b) Frequency Distributions and Means of all Hourly Temperatures
in Surface Cartons Versus Interior Cartons for the Total Pericd,
22 June to 3 August

Tebles IT-XV and Figures 8-12 display the frequencies, means and
standard deviatiotis of all hourly temperatures at all positions chserved,
ineluding the isolated Abendon Ship Ration Cartons for the total pericd.

Tuble IT shows only the means, stendard deviations and absolute
maxima for surface as contrasted with interior cartons.® Tais table shows
clearly that the stack covered with a +ight paulin had the highest mean
temperatures even in the Bottom Center Carton. Toe other three stacks have
surprisingly litile mean iemperature gradient between the surface and interior
carbtons. There is also little difference from stack to stack at comparable
positions in each of the three types of stacks other than that of the Tight
Paulin stack.

Bese composed only 16% of the volume of the stacke, but this proportion
would, of course, be much greater in larger stacks.
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Table II

Absolute Maxima, Means and Standaerd Deviations of Hourly Temperatures
at Representative Interior and Exterior Positions in Cartons of Stacks
and Abandon Ship Ration Cases for Total Period

Position Mean Standard Deviation Absolu}:e Maxcinmam
Outside Air 90.8 9.k 11k
Abandon Ship Ration 95.9 17.7 131

Black Cover
Abandon Ship Retion 92.h4 15.9 127

No Cover

Top Center Cartor. Air

Open Stack 90.2 6.5 109
Raised Fly Stack 89.1 5.5 104
Tight Paulin Stack 100.2 7.6 118
Raised Fly with Foil
Stack 88.0 4,0 100
Second Iayer Center
Carton Air
Open Stack 88.1 L.y 104
Raised Fly Stack 88.9 3.7 100
Tight Paulin Stack M M M

Raised Fly with Foil

Stack 87.7 3.6 97
Stack Center Carton Air
Open Stack 87.6 3.8 99
Raised Fly Stack 88.4 3.5 99
Tight Paulin Staeck 93.3 3.3 100
Raised Fly with Foil
Stack 87.6 3.4 96
Bottom Center farton Air
Open Stack 87.1 h.2 99
Raised Fly Stack 87.2 k.1 99
Tight Faulin Stack 90.1 3.3 98

Raised Fly with Foil
Stack 87.2 3.8 99

i




Tne latter has a 10 F° gradient of mean temperature between
Top Center end Bottom Jenter Cartons, ‘compared to the nearly isothermsl
nonditions of the other stacks. Indeed, mesn temperatures at all posi-
tions listed in Table II except those in the Tight Paulin Stack and
the Abandon Ship Ration were equal to or lower then mean Outside Air
temperature. These findings from detailed data confirm similer ones
of the pilot study (1) which was based on estimates made fram 9 selected
days. .

The variance of the data is revealed both by the -standard de-
viations and the absolute maxima of Table II and the more detailed
figures and graphs {Tables III-XVI and Figures 7-12).. Here again, how-
ever, it is the Top Center Carton Alr of the tight paulin stack and the
isolated small cartons of the -Abandon Ship Ration Cartons which show
large stendard deviationms and high sbsolute maxima., In the isolated
carbons of the latter, the heat mass is so small that one would expect
the large variance and the high maxima, since there is little of the
ballasting effext found in the larger stacks.

As & rough rule for estimation of absolute maxima, during the
total period of the test for the two most extreme positions, the Black-
covered Absndon Ship Ratien Carton and the Top Center Carton of the
Tight Paulin Stack, the additlon of 35 ¥° to the monthly mean of the
former and 20 FO 4o the monthly mean of the latter, will giveé the
monthly maximum within 1-2 F°.

In all the remaining positions shown in Table II, the stendard
deviation is between 3 and 6 FY, the higher figures belng assoclated
with the surface positions., Indeed, the Quiside Air temperature shows
a greater standard deviation than temperature at any position except
the air of the Abandon Ship Ration Cartons.

{e¢) Prediction of Period Mean Storage Temperatures fram (ub-
gide Air Temperature '

The more accurake snalysis made possible by the complete re-
duction of all hourly cbservations and computer analysis of the reduced
data refined the regression equations previously reported in the pilot
gtudy (1). Using eight five-day periods, linear regression analysis of
(Table XVIT) the following values for the equations

y=b+(‘.siSE

where ¥ = S-day mean Top Carton Alr temperature
= ordinate intercept
¢ = slope of leasl squares regression line
X = 5-day mean Outside Air tgmper&ture
SE = standerd error
CC = Pearson product-moment coefficient of correlation,

15



The correlation coefficients are significant at less than the
0.01% level and were significantly higher than those found in the pilot
study. A plot of the regreesion lines is shown in Figure 13. In
multiple correlation, the addition of rediation and wind speed did not
increase the correlation coefficient, It is thus confirmed that period
mean storage temperstures in storage dumps can be predicgted from period
mean outside air temperatures.

(@) Prediction of Effective Temperatures for Storage Simulation

i method of computation of an effective mean ftemperature to
simulate the degredative effect of fluctuating foecd storage temperatures
was developed in the pilot study (1, p. 33-34 and Appendix B, p. 59).
The method requires knowledge of two functions: (1) the dependence
of degradation rate on temperature, either in empiricpl tebular, graphi-
cal, or mathematical form, and (2) the frequency distribution of all
temperatures in stored food during the period of storage, such as those
found in the present study for Top Center Carton Air (Teble III).

Thus, for a given month, an effective mean temperature can
be derived which will, in all cases, somewhat exceed the arithmetic
mean of storage temperatures because of the known increase in degrada-
tion of most foods with temperature increase (1, p. 33). Table XVIII
shows a comparison of such effective mean temperatures with arithematic
mean temperatures for Top Center Carton Air in all four stacks for the
entire period 22 June to 3 August.
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Teble XVII

Regrassion of Period Mean Storage Temperature on Period Mean

Stack Type
Oper Stack
Raised Fly Stack
Tight Paulin Stack

Raised Fly with Poil
Stack

Apardon Ship Ration

Black Cover

Wo Cover

Outside Air Temperature

b
0.15
k.03

36.9

20.5

15.5
6.0

17

+ 1.18

+ 0.64

cc

0.97
0.98
0.95

0.98

0.93
0.98

RO/ P

Y SN
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Teble XVIII

Effective Mean and Arithmetic Mean Temperatures in
Top Center Carton Air®

Type of Stack ArithmeticP Dffective® Difference )
Mean (°F) Mean (OF) (°F)
LY
Open Stack 89.8 90.8 1.0
Reised Fly Stack 88.8 89.4 0.6
Tight Paulin Stack 100.4 101.8 1.4
Raised Fly with Foil 87.8 88.5 0.7
Stack ‘
Outside Air 90,8

aBoth means were derived by computer; the effective mean was computed from
the known temperature distribution in Teble III and an assumed exponential
function of food degradation based on doubling for every i8°F increase in
temperature, which holds roughly for many fcods.

PComputed for total period 22 June to 3 August.
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NUMBERS INDICATE FOLLOWING 5-DAY PERIODS
{Shown for tight paulin only, since outside air temperature
means are the same for each location)
1 22-26 JUNE
106 2 27 JUNE-1 JULY

3 2.6 JUuLy

o

104 7-11 JULY
12.16 JULY
17-21 JULY

22.26 JULY

(°F)
N o O

102 |__
8 27.30 JULY

100

Q

Sample Means

FIVE-DAY PERIOD MEANS OF "OP CENTER CARTON AIR TEMPERATURE

‘ 82 | | | | | |
’ 84 86 88 90 92 94 96 98

FIVE-DAY PERIOD MEANS OF OUTSIDE AIR TEMPERATURE (°F)

Figure 13. Regression of Five-day Period Mesns of Top Center Carton Air
Temperature and Abandon Ship Ration Carton Temperature on
OQutside Air Temperature.




It was satisfying to find that the values derived herein by
computer analysis of the detailed data are within 1l F° of those found
by the methcds of estimation used in the pilot study (i). The sddition
of about 1.5 ¥ to the predicted monthly arithmetic mean will adequetely
predict the effective mean monthly temperature in dump storage air.

Using the focd degradation function, whether it be empiriecal
(graphical or tabular), or mathematical, a series of predicted effective
storage temperatures can be averaged by similar methods to give, for
example, an effective mean annual temperature for storage simulation.

B. Freguencies, Means and Standard Deviations of all Temperatures
by Five-day Periods: Effect of Dry Versus Moist Air Mass or
Surface and Interior Temperatures

Tabies XIV-LXV and Figures 11, 12, 14, and 15 were prepared to
ill:;strate the distribution of temperatures when the total period was
broken down into five-de;r intervels.

Table XIX, a summary table of means, shows most clearly the increase
in mean storage temperature between the first four periods of dry air
mass weather and the last five periods when a more moist air mass moved
in. At all positions, bcth interior and surface, a 3 to § F° increase
in mean storage temperature occurred, in spite of the fact that, as was
discussed thoroughly in the pilot study (1, p. 39-i1), total incoming
solav and sky radiation decreased and air mass moisture and cloud cover
increased in the latter period.

4
'

The increase in storage temperature was s great in the interior
as at the surface and sometimes greater (Tight Paulin Stack, Table XIX).

Figure 18 shows graphically “he decrease in five-day total radiation
and increase in five-day meen Cutside Air temperature during the moist
period.

The reasons for the increase in storage temperature in sunny, but
mnid weather have been discussed in the pilot study (1, p. 39-43). It
is largely due to reduction of outgoing long wave radiation at night by
the incr.ased water vapor in the total air mass column which results
in mach higher minimum temperatures.

The much more detailed temperature distribution data of this report
show that the effect of hot humid air is found throughout the interior
and surface cartons. It reinforces the conclusion made in the pilot
study (1, p. 47) that summer storage heat stress will be greatest in
areas like the shores of the Red Sea, or even on large tropical islands
where high solar radiation is combined with high stmospheric humidity.

Table XX shows that although mean storage temperatures inerease in
the meist poricd, the mean standard deviations of the contrasting grouped
dry and moist five-day periods show very little change in the large stacks.
Thus, although the daily range is reduced by great increase in the mini-
mum temperature (1, p. 39) with minor increuse in the daily maximum,
the variance of the whole five-day period temperature distribution
changes little.
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Table XIX

Storage Mean Temperature (ontrast Bew..een Dry and Moist Periods

Stack and Position Dry Period Ending Moist Period Ending
. 1l Jul 3 _September
(°F) (°r) Difference (F°)
¥ Stack Center Carton Air
Open Stack 86.0 89.1 3.1
Reised Fly 86.9 89.7 2.8
Tight Paulin 90.9 95.7 4.8
Raised Fly with Foil 85.8 89.4 3.6
Bottom Center Carton Air
Open Stack 85.2 88.8 3.6
Reised Fly 85.2 89.1 3.9
Tight Paulin 87.7 92.4 .
Raised Fly with Foil 85.2 89.2 4.0
Top Zenter Carton Air
Open Stack 88.2 92.0 3.8
Raised Fly 87.0 91.1 k.1
Tight Paulin 98.8 101.5 2.7
Raised Fly with Foil . 86.2 89.7 3.5
Second layer Center Carton Air
Open Stack 86.5 ‘ 89.7 3.2
Raised Fly 87.3 90.4 3.1
' Tight Paulin M M M
Raised Fly with Foil 85.9 89.6 3.7
Qutside Air 88.7 92.7 k.0
’ Abandon Ship Ration
Black Cover ok.7 : 97.1 2.k
No Cover . 90.1 ' 9it.6 4.5
Tight Paulin Stack
Center of Lower Surfaces - 98.5 . 101 2.0

of Terpaalin Cover
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0. Frejuencies, Means and Standard Deviations of All Temperatures
in Vsolated Abandon Ship Ration Cartons for Total Period and
by Five-dny Periods

Figures 11 and 12 and Tebles II, XIX, XX, XIV, XV, and XVI show
the storage temperature distridbution data for the isolated cartons.

Although the total period mean temperatures in both the isolated
Covered and Uncovered Abandon Ship Ration Cartons are lower than those
in the Tight Paulin Stack Top Certon, the absolute maxima, standard
deviations, and calculated effective means of the distributions provide
evidence that they have both a more severe short and long term tempera~
ture stress than the Top Carton of the Tight Pawlin Steck and the Open
Stack, respectively. Effective mean storage tempsrature for the Black
Covered Abandon Ship Ration is 102°F, and for the uncovered ration 97.5CF.
Although the margin is smell, they are obviously the most extreme type
of exposure of food in cartons. N

These high effective mean temperatures have obvious implications
for rations which, under combat counditions, may he expected to be con-
sured after long periods of isolated exposure away from the relative
protection of a storage dump.

D. Frequencies, Means, Standard Deviations and Maxims of Paulin
andl Carton Surface Temperatures

Figures 9, 15, 16 and 1T and Tables XII, XXX, XXXI, XXXII, XLII,
XLIII, XLIV, LIV, IV show the distribution of protective paulin and
carton surface temperatures. As might be expected, the absolute mexima
and range of these temperatures are much greater than at other observed
positions, although the mean temperatures are not notably different
from the more extreme carton air temperatures of the corresponding stack.
Note, for example, thet in Figure 9, the mean temperature of the lower
surface of the paulin cover on the Tight Paulin Stack is virtually
identical with that of the Top Carton Air of that stack, whereas its
maximum is 1720F compared to 1180F in Top Carton Air. The minimum
temperature reached by this surface, 580F, is 100F below the Outside
Air temperature minimum (Figure T).

The resultant daily range of the paulin surface is greater than
even that of the loose sandy soil surface of the surrounding desert.
The comparsble figures on 27 June are 11UOF for the paulin versus a
T80F range for the soil surface {1). This has obvious implications as
to the temperature stress on fabrics, threads, and dyes, in addition
to the solar radiation stress, which at Yuma approaches the maximum
for the U.ited States (&).

Reither of the surfaces on the other paulin-covered stacks reached
the extremes found in the Tight Pawlin Stack. During the period ending
26 June, for example, the Reised Fly and Foil Steck paulin surface
reached 1560F while that on the Raised Fly Stack peaked at 1490F.
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Conciusions

The present report is a detailed computer study of hourly temperature
distriv-tion at nine similar positions in cartons in each of four dif-
ferently exposed storage dumps, in three isolated Abandon Ship Ration
Cartons and at seven tarpaulin surface and carton surface positions. The
observatioas were made during the hottest 43 days of the year at Yuma,
Arizora, an area of extreme ambient and storage heat stress.

Most «f the findings of the previous pilot report, some of which
were based upon & sampling and estimation method, were confirmed by this
camputer study of all the collected data:

a, In the large dumps, absolute maximum temperature obs:rved in
carton air was, as reported before, 128°F in the Top Center Carton of
theo§ight Paulin Stuck. However, absolute food temperature maximum was
118°F,

b. The Tight Paulin Stack showed at all comparable positions the
highest temperatures. For the Top Center Carton it was approximately
12 FO higher in effective mean Gtemperature (102°F) for the 43 day period
than the other stacks.

¢c. The Tight Peulin Stack also showed a pronounced gradient of
temperature from surface to interior (about 6 FO lower in the Stack Cen-
ter Carton Air in effective mean temperature than at Top Center Carton).

This conclusion, previously suggested by a sample of one of the
hottest days, 15 July, was validated by the total data analysis.

d. Based on the total date analysis, the remaining three stacks
showed little mean temperature gradient from surface to intericr and
little mean temperature difference from stack to stack, althouvgh the
more protected stacks showed a smaller temperature range due to both
lower maximum and higher minimum temperatures. Again, the earlier
estimate, based on random sampling, was confirmed.

e, Both mean and effective mean temperatures at the position of
extreme stress -= Top,Center Carton Air, as derived by computer differed
by 1 FO or less from the values derived previously by the use of an
averaged normalized daily cycle and the known daily maxima to compile an
estimated distribution.

The computer based values for effective mean storage temperature for
the 43 day period are as follows:

Tight Paulin Stack 101.8
Open Stack 90.8
Raised Fly Stack 89.4
Raised Fly with Foil Stack 88.5

These values are derived, as before, based on an assumed doubling
of food degradation rate for every 18 FO, The necessary increment added
to the arithmetic mean for the period is in all cases less than 1.5 FO,
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£. Correlation coefficients in the regression of storage alr tempera-
ture for S5-day period means on 5-day mean outsgide air temperature were
raised to highly significant levels by computer anelysis (0.95-0.98,
where N = §)., Similar high correlation coefficients were found for the
regression of Abandon Ship Raticn Carton on Outside Air, permitting the
prediction of dump storage air temperature from isolated small carton
air temperatures by cross correlation, where the latter are the only
available deta,

g. The isolated Black Covered Abandon Ship Ration Carton Air reached
an absolute meximum temperature of 131%F, and its effective mesn was
103 F , making it by a slight margin, the most extreme storage environ-
ment as compared to the Tight Paulin Dump and the Standing Boxcsr.

h. No significant changes from the pilot study in the absolute
meximum surface temperatures of paulin and cactons were observed, 171°F
for the paulin of the Tight Paulin Stack being the highest observed,

However, the total distribution tables and graphs are provided for
7 surface temperature positions, permitting cumulative degradation com-
putations if & temperature degradation relation is known.

i. The effect of a moist air mass in producing higher mean storage
temperatures #as shown to prevail in the interior as well as the surface
cartons and in the isolated Abandon Ship Ration Cartons and the paulin
surfeces.

Recommendations for Food Testing Temperatures
a, The present detailed data analysis affords little reason to

alter the previously stated daily extrome temperature cycle and the long-
term 6 months at 100 F° as prudent fcod testing limits,

b, It is recommended that tne effect of the combination of moist
air massand high solar radiation be tested at such areas as the Red Sea
and Persian Gulf littorals, The present data and correlations would
Jjustify th: use of a small isolated carton for measurement, since data
thus gained would permit prediction for the larger dumps by methods sug-
gested herein,
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APPENDIX A

Percentage Frequencies, Means and Standard Deviations of Hourly
Observations for Total Period
22 June to 3 August

Table III - XVI

37

i, T T ELUE S




gt

Percentage Frequencies,

Teble IIX

Means and Standerd Deviations of Hourly Observations for Totel Period - 22 June to 3 August

Top Center Carten Air

Temperature (°F)

76-7 T8-9 Bo-1 82-3 84-5 86-7 88-3 90-1 92-3 gh-5 96-7 98-9 100 102 Lok 106 108 110 112 b 116 % s, ¥
- -3 =5 T -9 -1 -3 -5 -7

Open Stack 2 3 5 6 8 g 10 1 1 1o 9 6 2 1 g0.2 6.5 964
Raised Fly
Stack 1 3 5 7 10 13 1k NS 1z 9 5 3 89.1 5.5 96k
Tight Paulin
Stack 2 2 L 5 8 8 10 g 8 T 10 5 L 2 1 100.2 7.6 564
Raised Fly with
Foil Stack 3 10 ik 19 21 15 8 5 3 88.0 5.0 96L



6t

Table IV
Percentage Frequencies, Means and gtandard Deviations of Hourly Observations for Total Pericd - 22 June to 3 August
Top Center Carion - Air Qutside Ration Package

Temperature (°F)

50-¢ 60-9 TO-9 80-9 90-9 100-9 110-9 120-9 x S5 N
Open Stack o1 g 18 23 15 16 i2 b, 90.7 17.3 96k
Tght Peulin : 101.5 11.5 G6k
Stack ¥ 38 21 19 8

Temperature (°F)

74e5 T6-T T8-g 80-1 82-3 84-5 86-7 88-9 90-1 523 gk-5 $6-T 98-9 100-1 102-3 10Lk-5 106-7 108-9 X 5 ‘N

Raised Fly :
Stack 1 k. 3 5 T = -] 12 13 11 8 7 5 3 1 1 89.4 6.2 664

Ralsed Fly with
Foil Stack 2 6 10 i3 21 18 1h 8 5 2 1 : 87.7 4.6 963



Table ¥
Percentage Freguencies, Means and Standard Deviations of Hourly Cbservations for Totsl Periocd - 22 June to 3 August
Top Center Carton Food

Temperature (°F)

76«7 T8-9 B0-1 82-3 B4-5 BE-7 B88-9 90-1 92-3 9h-5 96-7 B~ 100 102 10k 106 108 110 112 11k 116 x 'sx N
. -1 -3 -5 -7 -8 -1 -3 =5 -7

Open Stack 2 3 4 6 8§ 1w 1= 16 12 9 7 5 2 1 1 89.8 6.0 96k
Baised Fly> .

Stack i 3 5 7 1 W 1k 1T 1o 8 i 3 2 ‘ 83.8 5.3 96k
Tight Panlin '

Stack -2 3 5 6 g 9 12 b 7 7 6 12 k 2 1 1 10C.k 6.8 96k

E Raised Fly With A : :
Foil Stack 5 9 15 20 21 13 8 é 3 " BT7.8 b.1 964



]

Tahle VI
Percentage Frequencies, Means and Standard Deviations of Hourly Chservations for Total Period = 22 June to 3 August
Top Southwest Cormer Carton Alr

Temperature (°F)

70-1 T2-3 Th-3 76-7 T8-9 60-1 Ba2-3 8i-5 86-7‘ 88-9 90-1 92-3 Gh-5 96-T 98-9 180 132 lgu 19{6 188 lllo % s, T

——

Opea Stack 1 2 =2 3 4 6 s 6 8 8 m 8 7T 7T 6 &6 3 1 1 1 85.7 8.3 964

Raised Fly

Stack 1 3 5 6 9 11 12 14 pil T 6 5 L 2 b 1 89.9 6.5 96h

Reised Fly with | ‘

Foll Stack 2 L 7 B 1z 14 1k 15 7 5 5 3 1 1 88.1 6.0 963
Temperature (°F)

T0-9 80-% 90-9 100-9 110-9 120-9
T4ght Paulin

Stack 5 20 20 2i 18 3 ‘ 68.5 12.1 g6k
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Teble VII
Percentage Frequencies, Means and Standard Devistions of Hourly Cbservations for Totel Perlod - 22 June te 3 August
) Second leyer Center Carton Alxr

Temperature (OF)

78-9 80-1 B82-3 84-5 8647 88-9 Go-1 92-3 94-5 96-7 9$8-9 100-1 x S, N
Open Stack ) b 7 15 17 19 17 & 6 2 2 1 88.1 4.4 o964
Raised Fly Stack 2 5 10 18 22 2p 11 4 L 1 88.9 3.7 96k
Tight Paulin Stack @ = = = = = = e e e e e flMissing ---------- = - - e m ==
Raised Fly With Feil

Stack . 2 e 18 9 22 1k 7 5 3 ‘ 87.7 3.6 ©6h




Tsble VIIT

Percentage Frequencies, Means ond Stendard Deviations of Hourly Observations for Total Period - 22 June To 3 Augast

Middle Iayer Outer Carton West Face - Atx

Temperature (°r)

102 10k 106 108 110 112

78-5 80-1 8p-3 B84-5 B86-7 B88-9 90-1' 92-3 Gh-5 96-7 98-9 100 . X s ¥
: R I A A x
Open Stack ) 5 5 ¢ 11 13 15 9 7 1 90.5 6.3 964
Raised Fly Stack 2 6 6 11 16 1B 14 T L 88.4 4.8 o6k
. Tight Paulin , ‘
Stack 1 2 S T 13 1h 7 6 o1 g98.0 6.0 964
& Baised Fly With , '
Foil Stack 1 6 g 16 18 20 1k L 3 87.5 3.9 963




Table IX
Percentage Freguencies, Means and Standard Deviations of Hourly Observations for Total Period - 22 June to 3 August
Middle Isyer Outer Carton West Face - Food

Temperature (“F)

78-9 80-1 82-3 8h-5 86-7 88-9 90-1 92-3 Sk-5 96-7 98-9 100 02 10k 106 108 110 x S K
© -1 =3 =5 T -9 -

Open Stack- ¥ 6 8 1 1 1 12 § 8 5 2 1 1 ' 90.3 5.3 96k
Raised Fly Stack 1 6 7 13 15 2l 1k 10 5 3 2 1 88.2 k.3 o6k
Tight Panlin Stack 1 2 4 6 10 13 15 12 2 9 T 5 3 1 97.75.6 964

Raiged Fly With Foil ) ‘
£  steck 5 9 16 1 =22 W -7 L 3 87.6 3.8 963
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Table X

Percentage Frequencies, Means and Standard Devietions of Hourly Cbservatlons for Total Period - 22 June to 3 August
Stack Center Carton Alr

Temperature (°F)

80-1 82-3 84-5 86-7 88-9 90-1 92-3 gh-5 96-7 98-9 100-1 X S i

X
Open Stack 3 11 15 19 26 10 5 i 3 1 87.6 3.8 96L
Reised Fly Stack 2 5 12 22 23 19 T S 2 2 88.4 3.5 96k
Tight Paulin Stack ' 2 il 19 18 21 7 -9 2 $3.3 3.3 96k

Raised Fly wlth Foll
Stack 2 G 20 19 23 15 & 4 3 BT.6 3.4 o6k



Teble XTI

Percentage Frequéncies , Meens snd Standard Deviatloms of Hourly Observations for Total Period - 22 June to 3 August
Bottom Cenmter Carton Air

Temperature (°F)

78-9 80-1 8p-3 Bh-5 86-T 88-9 G0-1 92-3 9h-5 G6-T 989 prs s N

Oper Stack 1 T 12 17 20 22 8 5 3 4 1 87.12 k.2 96%4

Raised Fly Staclcl 1 T 9 15 20 23 1 5 4 2 1 B7.2 k.1 o964
Tight Paulin Stack 8 16 16 25 % 9 6 90.1 3.3 96k

Raised Fly with Foil
& Stack 1 € 8 iT 18 25 13 5 L 3 Br.2 3.8 663




Takle XII

Percentage Frequencies, Means and Stendard Deviations of Hourly Observations for Total Period - 22 June to 3 August

Center of Lower Surface of Tarpaulin Cover

Temperature {°F)

50-9 60-9 70-9 80-9 90-9 100-9 110-9 120-9 130-9

1%0-9

150-9

160-9

X 8 N
x

Raised Fly with Foil
Stackd 1 1L 17 20 9 7T T T 7

a
Temperature at this position was not measured for the total period in the cother three stacks.

I

l.

100.1 29.0 96k



Teble XIIT

Percentage Frequencies, Means and Standard Deviations of Hourly Observations for Total Period - 22 June to 3 August
Outside Air

Temperature (°F)

T0-9 80-9 90-9 100-9 110-9

»
(2]
=

Open Stack™ 12 30 38 17 1 90.8 9.4 964

. a
& Temperature at this position was not measured in the other three stacks.




Table XIV

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods
and for Total Period - 22 June to 3 August

Abandon Ship Ration - Black Cover

Temyerature (°F)

Eﬁiig@ 60-9 70-9 80-9 90-9 100-9 110-9 120-9  130-9 x S N
June 26 1 14 15 12 17 23 T 1 95.4 18.6 120 |
July 1 18 14 14 12 14 20 7 92.1 19.0 120
July 6 12 g 17 12 13 17 11 93.5 19.4 120
July 11 3 18 18 11 14 17 15 1 97.8 19.5 105
July 16 30 18 17 13 16 5 103.0 15.6 119
& July 21 9 32 18 15 16 10 96.8 15.0 68
July 26 25 25 16 11 17 6 9.k 16.2 120
July 31 T 23 19 18 17 15 7 95.5 15.8 120
Aug 3 T 37 19 21 15 97.0 1k.3 T2
Total Period 6 15 22 15 15 17 9 1 95.9 17.7 964
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Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day _

Table XV

Period - 22 June to 3 August
Avandon Ship Ration - No Cover

Temperature (°F)

2ricds and for Total

Period 60-9  70-9  80-9 90-9  100-9 110-9 1269 % S N
Ending x

June 26 15 17 15 16 20 1% 3 91.3 171.6 120
July 1 22 17 1k 15 22 11 87.k 17.0 120
July 6 20 28 15 12 19 15 88.6 17.3 120
July 11 7 23 17 12 17 22 2 93.0 17.2 105
July 16 34 18 18 20 10 100.3 13.9 119
July 21 10 35 19 21 15 9k.1  12.6 68
July 26 26 27 17 14 8 90.¢ 13.8 120
July 31 23 21 21 19 L 2 93.h 13.7 120
August 3 7 37 19 21 15 okl 12.3 T2
Total Period 8 16 23 16 19 16 2 92.4 15.9 96k
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fable XVI

Pewcentage Frequencies, Mesns and Standard Deviations of Hourly Observations by Five Day Periods
Abandon Ship Ration - Raised Tarpaulin Fly Over Black Cover

Temperature (°F)

Pariod
Ending 72-3 Th-5 76-7 T78-9 80-1 82-3 84-5 86-7 88-9 90-1 92-3 9L-5 96-7 98-9 100 122 1gh 126 138 x SN

: -1 -3 5 T -
July 26 2 3 10 7 9 7 8 10 3 6 6 2 6 7 6 2 2 2 87.6 9.0 120
July 31 2 5 9 6 8 ) T 6 6 5 5 T 8 5 7 2 2 2 89.9 9.0 120
August 3 1 1 T 11 1k 5 10 7 1c 8 6 5 3 4 T 90.4 7.3 72
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APPENDIX B

Percentage Frequencies, Means and Standard Deviations of Hourly
Observations by ¥ive Day Periods

Table XXI ~ LXV

. °3 Preceding page biank
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Table XXI

Percentage Freguencies, Means and Standard Deviations of Hourly Observations by Five Day Pericds

Raised Fly with Foil Steck - Top Cemter Carton Air

Temperature (°F)

ﬁiﬁ?g 18-9  80-1 82-3 845 86-7 88-9 90-1  92-3 k-5 96-7 98- 100-L X S N

June 26 2 é 11 21 21 éz 10 8 B8.4 3.3 120
July 1 1 33 ol 27 2 8.2 1.9 120
Julyé 12 24 32 15 10 2 © 8h.5 2.4 '120
July 11 1 13 29 L1 i 2 L 87.7 1.9 105
July 16 8 18 17 13 23 20 1 92.3 3.4 119
July 21 T 13 3 18 23 b 89.5 2.6 68
July 26 2 1% 20 25 15 13 6 86.7 3.5 120
July 3L 6 '3 17 38 20 3 2 1 2 5 89.1 3.7 120
Aug 3 L 8 8 33 31 11 gL.1 3.1 T2
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Percentage Frequencies, Means smd Standard Devigtions of Hourly Observations by Five Day Perlods

Reised Fly with Foil Stack - Top Center Carton - Air OCutside Ration Package

Tenperature (©F)

Table XXX

ﬁﬁiﬁ 78-G 80-1 82-3 845 B86-7 88-9 9C-1 92-3 9i-5 96-7 98-9 10C-1 102-3 10-5 106-T 108-9 -ilosl x sx N
June 26 2 3 1L 13 9o 2 15 T & 87.5 3.6 120
July 1 6 19 23 .23 21 7 ' 83.6 2.7 120
July 6 5 17 23 19 2h 5 4 2 84.1 3.1 120
July 11 7 1. 32 23 25 2 87.5 2.k 105
Juiy 16 8 1L 1B 18 22 15 g2.7 3.4 1%
July 21 v =2 2 19 16 T 89.3 2.7 67
July 26 1 y 16 2 26 16 T 6 2 8.2 k4.3 120
July 31 1 1 10 23 32 iT7 3 1 8.4 s5.¢ 120
Aug 3 8 5 2k 25 8 90.% 4.3 T2
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Teble XXIIT

Pm'cem:age Frequencies, Means and Standard Deviations of Hourly Cbservations by Five Dey Periods

Raised Fly with Foil Stack 'Ibp Center Carton Food

Tempera.ture (°F)

Feriod

Ending 78-9 ~ 80-1 823 . B4-5 86~ 88-9 90-2  92-3 9h=5  96-T  98-9 X s, N
June 26 -1 ‘ 1 'r 15 21, 20 18 10 T 88.0 3.3 120 ;
gy 1 1 12 30 3 22 ' 83.8 1.9 120 7
July & 1 22 2k ar 16 8 2 83.9 2.6 120
July 11 | 2 13 - 30 42 10 2 BT.5 1.9 105
J{ﬂy 16 1 T 18 18 8 a7 20 1 g2.4 3.3 119
July 21 3 23 31 15 23 4 89.3 2.7 68
July 25 2 11 22 25 26 10 2 86.5 3.1 120
July 32 8 22 38 1k L 4 1 3 8.2 k.2 120
g 3 B L 36 37 10 gl.hk 2.1 T2
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Table XXIV
Percentage Frequencies, Means and Standerd Deviations of Houxly (bservations by Five Day Pericds
Raised Fly with Foil Stack - Top Scuthwest Cormer Carton - Alx

Temperature (°F)

Period ‘
Pnding 72-3 Th-5 T6-T 78-9 80-1 B82-3 8k-5 86-7 88-9 90-1 92-3 9h-5 96-7 98-9 100 102 20k 106 108 110 ilz 1% X S, B
-1 -3 =5 =7 -9 - ~3 -5

June 26 : 2 6 L 6 17 13 12 9 8 9 9 L4 1 ) 88.4 5.7 120
July L 1 2 6 11 10 1k 1% i g 13 2 83.0 3.9 12¢
July 6 T 11 13 1k 1k iy 13 g 3 . ’ 84.0 L.b 120
July 1L i 17 20 13 22 6 3 b 2 1 88.1 4.0 105
July 16 ' 2 1 5 9 ik 14 17 15 11 ) 5 1 _ 93.9 k.5 119
July 21 1 7T 21, 18 21 2L T b 89.8 3.3 67
July 26 1 1. ik g 2L. 15 1 12 5 2 3 2 86.5 5.1 120
July 31 1 8 '3 T At 11 85 5 2 i 3 1 11 L1 2 2 90.17.2120

7 4 8 19 28 0 T & 5 3 91.0 5.5 T2

Aug 3
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Percentage Frecquencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Teble XXV

Temperature (°F)

Raised Fly with Foil Stack -~ Second Iayer Center Carton Air

Period . "
Ending 78-9 80-1 82-3 8u-5 B86-7 88-9 090-1 92-3 9h-5 x 5, N

June 26 1 i 20 20 17 22 12 3 88.1 3.0 120
July 1 L 32 ko 1k 84.0 1.k 120
July 6 1 9 37 32 16 5 83.9 2.0 120
July 11 10 34 s 10 87.6 1.6 105
July 16 8 20 ;8 10 23 g2.2 3.2 119
July 21 L 29 23 15 15 13 89.5 3.0 68
July 26 2 6 28 25 27 10 1 86.6" 2.7 120
July 31 5 22 50 1 10 2 88.5 2.1 120
August 3 3 7 57 29 3 91.0 1.5 T2
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Teble XXVI

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Raised Fly with Foil Stack - Middle Iayer Outer Carton West Face -~ Alr

Temperature (°F)

Period _
Ending 78-9 80-1 82-3 845 86-7 88-9 90-1 92-3 9h-5 96-T 98-9 x S N
June 26 2 9 17 22 20 18 T L4 87.6 3.2 120
July 1 3 16 29 31 18 2 83.5 2.2 120
Ju'ly 6 2 26 17 29 14 9 2 83.7 2.7 120
July 11 1 ik 37 38 9 1 87.4 1.7 105
July 16 8 1 18 17 18 23 2 2.6 3.3 119
July 21 6 18 25 27 15 9 89.6 2.6 67
July 26 6 12 25 19 17 12 L 3 86.4 3.5 120
July 31 8 18 3 25 10 2 2 88.9 2.5 120
August 3 6 11 31 30 19 1 1 89.7 2.3 T



Table XXVIX

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods
Reised Fly with Foil Stack - Middle Layer Outer Carton West Face - Food

Temperature (°F)

Period -
¥nding 78-9 80-1 82-3 845 86-7 88-9 90-1 92-3 9k-5 96-T7 98-9 x S N

June 26 2 T 17 21 2k 17 8 3 87.7 3.1 120
July 1 2 9 33 36 19 83.7 1.9 120
July 6 1 23 23 29 16 r 1 83.7 2.5 120
3 July 11 1 12 39 39 9 87.4 1,6 105
July 16 8 16 18 16 18 22 2 92.5 3.3 119
 July 21 6 16 28 2k 15 10 89.6: 2.7 67
July 26 5 8 29 17 22 9 5 2 86.6 3.3 120 !
July 31 6 19 36 26 10 3 89.0 2.4 120
AugustJ 3 1 10 31 3§ i7 1 1 89.9 2.0 T2
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Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Teble XXVIII

Raised Fly with Foil Stack - Stack Center Carton Air

Temperature (°F)

Period -

Endjag 80-1 82-3 84-5 86-T 88-9 90-1 92-3 94-5  G6-7 % S, N
June 26 5 18 22 19 21 1h 86:1’ 2.8 120
July i 25 60 12 84.1 1.3 120
July 6 8 35 ko 15 1 1 83.8 1.7 120
July 11 17 30 LY 9 87.k 1.7 105
July 16 8 21 17 13 21 21 92.1 3.2 119
Juiy 21 3 28 25 15 15 13 89.5 2.9 67
July 26 2 4 25 29 31 9 86.7 2.2 120
July 31 2 23 51 15 8 8.k 1.8 120
August 3 17 76 L 1 1 90.3 1.2 T2

. a———




Table XXIX

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Raised Fly with Foil Stack - Bottom Center Carton Air

Temperature (°F)

Period -

Ending 76-7 18-9 80-1 82-3 84-5 86-T 88-9 90-1 92-3 9k-5 96-7 98-9 «x sx N

June 26 1 5 23 17 _18 22 9 y 87.9 3.1 120
July 1 2 7 20 23 37 11 82.9 2.4 120
July 6 1 19 25 37r. 11 2 83.3 2.3 120
July 11 2 8 1 34 37 7 86.8 2.2 105
July 16 8 21 16 13 18 23 92.2 3.3 119
July 21 1 31 28 13 2 13 89.3 2.9 67
July 26 2 6 22 32 21 10 86.5 2.3 120
July 31 3 21 S8 12 88.3 1.6 120
August 3 b7 y7 4 1 89.7 1.2 T2




€9

Table XXX

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Raised Fly with PFoil Stack -~ Center of Iower Surface of Tarpaulin Cover

Temperature (°F)

Eﬁﬁiﬁi 50-9 60~9 T0-9  80-9 90-9  100-9  110-9  120-9  130-9  140-9  150-9 X 5, N

June 26 12 15 16 11 9 3 5 11 11 6 1 93.3 30.0 120
July 1 12 17 18 9 5 T T 9 9 Y 90.6 28.0 120
July 6 7 23 17 11 3 6 6 8 11 6 1 92.3 28.8 120
July 11 1 13 18 15 5 10 8 10 10 L 2 96.1 27.1 105
July 16 8 35 16 7 k 8 10 10 2 103.5 23.7 119
July 21 21 36 9 12 9 10 1 1 9k.5 18.9 67
July 26 T 26 26 9 L T 9 9 2 94.0 22.5 120
July 31 L 28 24 8 9 5 T 10 4 1 97.4 23.5 120

[ g
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Teble XOI
Percentage Frequencles , Means and Standard Deviations of Hourly Cbservations by Five Day Periods
Raised Fly with Foil Stack - Alr Under Foil - West Side

Temperature (°F)

Eenii 68-9 T70-1 T2-3 Th~S T6-T 789 80-1 82 -3 Sh -5 86-7 88-9 90—1 92~3 9&-5 96 -7 §8-9 13(20 1(;2 lgh 1$6 s;c N
Jme26 1 2 4 3 7T 8 7 5 8 T ¢ 12 s T % ko 5 2 .1 8.6 8.5 120
July 1 y 12 10 7 1 1 & 8 8 13 T 82.7 6.1 120
July 6 2 § 12 9 10 8 1 1 6 10 12 & BL.O 6.3 120
July 11 6 10 9 ] 8 g 1z 7 8 7T 8 4 2 87.3 6.6 105
July 16 : 6 11 13 11 11 8 12 T 9 8 3 2 93.7 5.9 119
July 21 ‘ 9 10 18 12 6 10 13 12 9 88.k 5.0 . 67
July 26 10 11 T 1k 19 12 8 7 1z 3‘ 3 2 1 83.5 T.4 120
July 31

Augist 3 3 3 10 1+ i 1 10 10 17 Y 1 8.2 8.5 T2



59

Teble XXII
Percentage Frequencies, Means and Standard Deviations of Hourly Cbservetions by Five Day Periods
Faised Fly with Foil Stack - Alr Under Fiberboard Sleewve of Top Carten

Temperature (°F)

ﬁiﬁiﬁ 72-3 -5 T76-T T78-9 B0-1 82-3 8k-5 86-T7 8B-9 9o-i 92-3 9h-5 96T 98-9 120 '1(;2 1<§h 1(736 x 8, N
June 26 3 3 8 7 9 8 T 9 9 7 6 b 5 3 2 1 86.8 T.9 g0
Myl 6 1% 6 11 10 8 8 7 11 10 &4 82.9 6.8 120
July 6 3 6 11 11 T 11 g 8 T y 9 9 2 2 8s.4 6.9 120
July 1L 2 2 L 11 9 8 7 9 7 10 9 8 10 Y 1 Br.1 7.0 105
July 6 1 8 10 13 10 13 6 10 9 T T 5 2 93.5 6.1 119
July 21 9 19 13 T 9 9 16 9 88.6 5.0 67
July 26 13 T 8 1z 0 12 g g 8 L 3 1 2 85.4 6.2 120
nuty 3

August 3 6 3 8 iz 1z 12 8 11 1k 7 B8.6 9.1 T2



Table XXXITT

Percentage Freguencies, Means and Standerd Deviations of Hourly Observations by Flve Day Periods

Raised Fly Stack - Top Center Carton Adr

Temperature (°F)

gengiﬁ Th-5 76-7 T8-9 B80-1 82-5 81;.-5' 86-7 88-9 90-1 92-3 gh-5 96‘-7' 98-9 1;}0 J.ga 1c5>1+ 19{6 x 5, |
Juve 26 1 6 & 10 W 12 13 1 16 7 & 1 8.7 5.0 120
July 1 2 B 12 1 17 1. 17 10 3 8h.9 k.0 120
ngg} 6 1 5 1o 12 12 1B 186 112 9 5 2 . 8.7 k.5 120
Jﬁy 1 1 10 10 16 7 15 15 14 1 88.9 3.9 105
July 16 2 s % 13 15 a7 13 13 13 2 2 9h.9 k.5 119
July 21 3 Yy 1 18 21 21 218 90.1 3.3 68
July 26 ¥ 7 12 15 1% 17 15 T 2 6 87.2 k.5 120
July 31 2 7 16 1 18 11 8 10 2 2 2 2 2 9Lb 51 120
August 3 5 '18‘ 20 T 5 8 g2.0 4.1 T2

5

14

26
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Table XTIV
Percentage Frequencies, Means and Stanjard Deviations of Hourly Cbservations by Five Day Periods
Raised Fly Stack - Top Center Carton - Air Cutside Ration Package

Temperature (°F)

-Ef}é{i?ﬁ T2-3 TL-5 T6-T T8-9 B80-1 82-3 84~5 86-7 B8B-g 90-1 92-3 9k-5 96-T 98-% 120 1(;2 J_.gh 19(6 188 x 5§, ¥
Ju.ne 26 S 7 5 10 11 7 12 8 G T 11 3 2 90.0 &L 120
July 1 3 8 iz 13 9 10 13 1 8 2 84.8 5.2 i2¢
July 6 1 3 & 10 9 11 10 13 16 T T 6 2 85.0 5.6 120
July 11 1 & 10 10 12 9 14 14 T 9 & 8g.1 5.1 1C5
July 16 2 2 8 1+ 12 15 15 13 9 T 2 1 95.1 k.7 119
Juily 21 1 T 18 13 18 22 13 7 9c.k 3.6 68
July 26 2 8 hEE 17 13 12 14 6 7 2 1 3 87.4 L.9 120
July 31 1 4 15 iT 15 12 8 13 4 5 2 2 3 92.5 5.7 120
August 3 8 =2 18 15 15 11 . ¥ 8§ 1 90.2 L.9 T2



Tahle XXV
Percentege Fregquencles, Means and Standard Deviations of Heurly Observations by Five Day Periods
Raised Fly Stack - Top Center Carton Food

Temperature (°F)

gﬁﬁ;‘z Th=5 T6=7 T8-9 80-1 82-3 84-5 86-T 88-9 90-1 $2-3 k-5 G6-T 98-9 120 1;}2 o x5 X
-1 -3 -5
June 26 - 5 0 7 17 0 1 12 W 5 5 1 89.6 4.9 120
July 1 3 12 9 i 15 15 17 w1 84.6 4.0 120
July 6 1 5 11 1k T 18 1T 12 T. 5 2 84,5 L.E 120
Jaly 11 O R I U S U | | 88.6 3.9 105
July 16 1 2 3 6 13 15 18 14 13 11 4 oh.6 L.k 119
July 21 3 7 12 2 26 19 10 89.8 2.9 68
July 26 3 8 10 =20 15 15 15% 3 3 4 8.8 k.2 120
July 31 ' 1 518 19 26 12 4 7 Loy 1 90.7 k.2 120

August 3 5 7 15 30 15. 8 8 4 5 91.6 3.8 T2




Teble XXXVI

T N

Percentage Frequencies, Means and Standard Deviatious of Hourly Observations by Five Day Periods

Reised Fly Stack - Top Southwest Corner Carton - Air

Temperature (°F)

Period

Ending T4-5 T6=7 T8-9+ 80-1 82-3 8u-5 86-7 88-9 90-1 92-3 94-5 96-7 98~9 %go %ga .J_.gh }9(6 %88 x sx N
June 26 1 4 5 5 12 9 8 12 13 6 9 1 3 89.9 6.0 120
July 1 2 2 12 12 12 11 15 14 13 T 84.9 k4.6 120
July 6 2 7 9 10 11 10 1k 13 8 8 5 2 85.4 5.4 120
July 11 3 9 12 12 10 16 12 12 9 2 89.4 L 7 105
July 16 1 2 2 8 9 13 13 17 12 10 9 2 1 1 95.6 5.0 119
July. 21 1 9 12 15 18 19 16 6 h 90.8 3.8 68
July 26 3 9 1i 15 11 12 12 10 T 1 2 3 2 87.9 5.6 120
July 31 L1 6 12 i1 20 6 5 10 31 3 k 1 6 939 6.9 120
August 3 1l 5 T 15 22 1% 8 T 4 7 5 1 1 g92.5 5.3 T2



Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Reised Fly Stack - Middle Ieyer Cuter Carton West Face - Air

Teble XOXVII

Temperature (°F)

m T6-7 T8-9 80-1 82-3 84~5 86-7 88-9 90-1 92-3 9k~5 96-7 98-9 100-1 102-3 x Sy N
June 26 2 5 5 12 17 11 13 12 11 7 3 89.2 5.0 120
July 1 1 L 21 17 20 15 i 8 8.k 3.4 120
July 6 3 10 16 12 12 20 11 8 T 1 84.7 4.4 120
July 11 T 1% 20 17 16 15 8 3 88.7 3.6 105
3 July 16 2 2 10 8 17 18 19 13 2 94%.3 4.0 119
July 21 3 21 26 19 23 7 89.6 2.7 68
July 26 2 7 11 22 20 16 12 5 5 86.5 3.7 120
July 31 7 118 31 2t 7 6 1 3 89.5 3.0 120
August 3 T 8 39 28 19 3 89.5 2.3 T2

| am—
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Percentage Freguencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Raised Fly Stack - Middle Layer Quter Carton West Face - Food

Table XXXVIII

Temperature (°F)

ﬁﬁfﬁg 76-7 78-9 80-1 82-3 8L4-5 86-7 88-9 90-1 92-3 o4-5 96-7 98-9 100-1 X S, N
June 26 2 7 12 14 18 16 1k 8 7 89.2 k.1 120
July 1 2 18 17 25 16 21 84.5 2.9 120
July 6 1 8 18 15 19 11 17 9 2 84k.5 3.8 120
July 11 5 16 18 23 17 16 1 1 88.5 3.1 105
July 16 2 2 1 9 18 22 17 13 7 93.9 3.7 119
July 21 3 22 31 18 18 9 89.4 2.7 68
July 26 7 10 22 22 21 11 5 2 86.5 3.2 120
July 31 5 16 43 21 7 3 3 1 89.3 2.6 120
August 3 3 12 36 32 17 89.5 1.9 72
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Percentage Frequencies,

Table XXXIX

Means and Standard Deviations of Hourly Observations by Five Day Periods

Raised Fly Stack - Second Layer Center Carton Air

Temperature (°F)

Period -

Ending  78-9  80-1  82-3 845 86-7 88-9 90-1  92-3 9k-5  96-7 98-9  100-1 % S, N
June 26 Y 22 23 12 23 1k 1 90.0 3.0 120
July 1 7 32 42 19 85.9 1.7 120
July 6 2 12 25 25 17 16 3 84.5 2.7 120
July 11 1 19 30 46 5 89.0 1.6 105
July 16 L 11 13 19 10 28 12 2 93.7 3.5 119
July 21 1 15 32 19 15 16 1 90.3 2.7 68
July 26 2 6 17 30 24 1% 6 87.2 2.7 120
July 31 9 33 b 7 1 2 89.7 1.8 120
August 3 7 6 31 9.9 1.2 72




Table X1

Percentage Frequencies, Means and Standard Déviations of Hourly Observations by Five Day Periods

Reised Fly Stack ~ Stack Center Carton Air

Temperature (°F)

Period _
Ending 78-9 80-1. 82-3 8h-5 86-7 88-9 90-1 92-3 9.5 96-7 98-9 X S, N
June 26 8 33 9 21 17 11 89.3 3.0 120
July 1 10 by 4 85.4 1.5 120
Jul;r 6 1 11 27 29 19 - 12 84.3 2.3 120
July 11 4 24 b1 29 3 88.5 1.7 105
& Juy 16 4 13 12 18 19 19 13 93.4 3.5 119
July 21 1 22 34 12 13 18 89.9 2.8 68
July 26 2 6 16 32 28 11 L 87.1 2.5 120
July 31 2 6 Lo 39 3 89.1 1.3 120
Avgust 3 4 26 68 1 89.8 1.0 72

ukyu PR SN e 44
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Teble XLIL

Percentage Freguencies, Means end Standard Deviaticns of Hourly Observaticns by Five Day Periods

Reised Fly Steck - Bottam Center Carton Air

Yemperature (°F)

Period

88.5

Ending 76-7 78-9 80-1  :82-3 845  86.7 - 889 .90-1 .92-3 L -5 96-7 9%8-9 .x . S, 'N'
June 26 3 9 ol 21 12 19' 3 8 87.5 3.5 120
July 1 | 1 2 28 2 26 22 83.2 2.k 120
Juiy 6 2 10 20 '21'; 21 13 8 1 831 3.0 120
July 11 1 I 28 29 15 2 87.0 2.5 105 °
Suly 16 2 3 15 1 18 21 18 12 93.1 3.5 119
July 21 3 25 37 10 16 9 89.2 2.7 68
July 26 6 7. 26 280 el 8 86.3 1.7 120
‘Jm.:fsl 3 21 55 15 J+_ 2 88,3 1.7 120
August 3 1 22 51 22 33 1.5
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Table XLII

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods
Raised Fly Stack - Center of Lower Surface of Tarpaulin Cover

Temperature (°F)

Perioda . -

Ending 50-9 60-9 70-9 80-9 90-9 100-9 110-9 120-9 130-9 140-9 x sx N
June 26 2 17 22 15 9 6 7 9 1 2 92.5 25.0 120
July 1 24 23 15 16 5 12 o+ 1 85.5 19.1 120

- - . - e o -

a
Data for periods after July 1 are missing.
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Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Pericds

Reiged Fly Stack - Air Under Fiberboard Sleeve of Top Carton - East Side

Table XLIII

Temperature (°F)

gﬁii 66 68 70 T2 Th 76 T8 80 8 84 8 88 90 92 94 96 98 100 102 1ok 106 108 110 112 11k 116 118 x S, N
7 -9 -1 -3 5 -7 -9 -1 -3 -5 - =9 -1 -3 =5 -T -9 -1 -3 -5 -7 -9 -1 -3 -5 -7 -9

Jme26 2 2 1 7 7 3 6 4% 5 4 5 L 5 3 2 7 5 5 3 7 3 5 1 2 1 89.9 12.6 120
July1 1 7 7 8 & 7 4 6 5 4 5 4 ¥ 7 8 9 % 3 2 84.3 10.3 120
Jiyé 2 2 7 8 5 3 6 7 6 7 5 2 5 &% 7T 'L T 6 5 1 85.2 10.6 120
July 11 15 7 % % 7 7 7 6 4% 7 5 7T 5 78 5 6 3 ©89.1 10.2 105
July 16 3 5 1 13 9 & 6 3 6 5 7 7 7 7 2 1 1 95.6° 8.3 119
July 21 | 3 10 13 13 7 10 6 4 6 10 9 L4 3 89.2 6.8 68
July 26 7 10 9 8 7T 10 5 7 5 5 5 7 6 2 3 1 1 86.5 8.% 120
July 31 _

Aug 3 1 4 18 10 10 & 10 7 T 3 1 10 101 1 90.2 10.3 72
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Table XLIV

Percentage Frequencies, Means end Standard Deviations of Howrly Observetions by Five Dey Pericds

Reised Fly Stack - Air Under Fiberboard Sleeve cof Top Carton - West Side

Temperature (°F)

§§§i§§ 6y €6 68 '"ro " 74 76 78 B0 82 84 86 88 90 92 9% 96 98 100 102 1ok 106 108 110 112 11k X 8 X
5 <7 -9 -1l -3 5 T -9 <l -3 5 -7 -9 -l-3-5-7-9-1 -3 5 7 -9 1 3 5 *

Jupe 26 L 2 2 7 4 6 6 2 6 3 7 3 4 3 7 ¥ 5 6 5 5 2 % 1 1 89.4 12.3 120
July 1 1 7 6 8 5 8 2 6 7 4 5 L 3 8 6 12 5 1 2 84%.1 10.2 120
July 6 2 2 6 9 5 3 & 7 4 2 6 3 5 7T 7T K & 1 85.3 10.5 120
July 11 1 % ¢ 3 4 8 7T 5 T % 8 k¢ 5 7 7 5 6 L 89.2 10.2 105
Juy 16 2 6 1112 10 & 6 3 6 6 6 6 8 T 2 1 1 957 8.3 119
Jwy 21 3 6 18.12 9 10 6 3 610 7 T 3 8.4 6.9 68
July 26 6 12 5 118 8 7 7 6 5 ‘1+ L 8 3 1 =2 1 1 §7.0 8.6 120
July 31 | | |

Aug 3 5 12 15 5 12 8 7 6 3 3 8 4 3 1 1 0.5 10.6 T2
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Table XTIV

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Tight Paulin Stack - Top Center Carton Air

Temperature (°F)

gﬁﬁﬁg 8 8 8 90 92 9% 96 98 100 102 10k 106 108 110 112 114 116 118 % S N
5 =7 9 -1 -3 -5 -7 -9 -1 -3 =5 <7 -9 -1 -3 5 .7 -9
June 26' 2 ¥ 4 7 6 9 8 7 T 8 5 7 12 7 5 100,0 7.7 120
July 1 T 7 10 T 9 5 8 T 5 9 T 5 7 7 97.2 8.0 120
July 6 5 7 7 11 5 9 7 7 5 7 5 12 3 97.3 7.9 120
July 11 1 7 3 9 9 10 4 8 9 4 o9 8 9 2 100.9 7.8 105
July 16 1L 6 6 12 11 10 7 7 13 4 10 6 4 4 105.3 6.8 119
July 21 3 3 10 15 9 13 4 9 7 9 k 9 4 102.3 6.6 68
July 26 2 5 5 12 7 13 8 8 8 6 6 10 3 3 2 99.8 7.1 120
July 31 2 6 8 11 1 12 10 8 7 4 12 4 1 2 1 100.3 6.5 120
Aug 3 1 10 17 12 8 11 17 t; 5 8 4 99.9 5.4 72
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Table XLVI
Percentage Freguencies, Means and Standard Deviations of Hourly Ooservations by Five Day Periods
Tight Peulin Stack - Top Center Carton -~ Air Qutside Ration Package

Temperature (°F)

Periocd

Ending 82 84 86 88 90 92 9k 96

&

100 102 10k 106 108 110 112 11 116 118 120 122 124 126 128 x 8, X

3 .5 7 -9 -1l .3 -5 7 9 -1 -3 -5.-T - -1 -3 =5 T -5 -1 -3 - -7 -9
June 26 3 4 7 6 9 7 6 L4 6 2 6 2 b 2 5 5 2 6 7 2 3 1 101.1 12.1 120
July 1 L 12 6 8 10 4 6 5 3 2 5 2 3 4 2 6 2 5 3 & 2 g8.5 12.2 120
July 6 5 7 1. 8 7 & 7 2 3 3 2 3 5 2 2 3 n 2 7 b 2 98.7 12.4 120
July 11 5 9 6 9 7 7T 5 5 6 w 2 4% 2 6 2 3 & 6 & 2 4 ok 102.3 12.8 105
July 16 1, 5 8 12 1 10 s 7 3 3 =2 % 2 2 5 6 2 5 2 3 106.5 10.¢ 119
July 21 _ 7 0 15- 10 9 T i 1 L 6 3 I 1 6 3 3 3 i 102.6 10.0 68
July 26 3 4 6 11 10 %6 7 6 3 =z b & % 2 3 2 6 2z 2 2 101.3 10.1 120
July 31 3 15 8 7 12 ¢ 3 2 5 3 7 2 2 5 2 8 1 1 1 101.5 9.9 120
Aug 3 10 17 11 5 -6 12 3 5 11 1 7 5 1 101.3 9.4 T2
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Table XIVIX

Percentage Frequencies, Means and Standnrd Deviations of Hourly Observations by Five Day Periods
Tight Paulin Stack ~ Top Ceuter Carton Food

Temperature (°F)

iﬁﬁﬁi 84-5 B86-7 88-9 90-1 92-3 94-5 96-7 9B8-9 100-1 102-3 104-5 106-7 108-9 110-1 112-3 114-5 116-7 118-9 X s, ¥
June 26 2 2 7 7 9 7 10 9 8 7 7 12 8 1 100.3 7.0 12¢
July 1 2 8 10 9 10 6 8 9 7 12 3 7 3 97.6 7.1 120
July 6 7 9 8 9 8 7 12 6 7 7 7 11 . 97.6 7.0 120
July 11 3 8 9 7 9 12 9 6 6 7 13 7 7 101.0 7.1 105
July 16 1 3 7 8 16 8 7 8 13 11 7 5 5 2 105.5 6.3 119
July 21 1 1 6 13 12 13 7 10 6 19 L 6 102.8 5.6 68
July 26 1 2 7 9 122 1k 16 7 5 7 12 2 2 1 100.2 6.0 120
gy 31 2 5 1; 2 17 21 5 2 5 15 1 1 100.2 5.2 120
Auvg 3 b 15 15 11 33 7 3 3 8 99.5 4.1 72




Table XLVIIL

Tight Paulin Stack - Top Southwest Corner Carton ~ Air

Temperature (°F)

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Period

Ending

72 T4 76 T8 80
-1

98 100 102 104 106 108 110 112 11k 116 118 120 122 124 x Sx N
~9

June 26
July 1

July €

July 11
July 16
July 21
July 26
July 31

Aug 3

18
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2
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97.0 12.3 120
93.9 12.3 120
95.3 12.8 120
99.2 12.8 105
104.9 10.8 119
100.2 10.5 68
97.7 10.9 120
99.k 10.9 Izp
99.9 10.4 72



Table XLIX

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods
§
Tight Paulin Stack - Middle Layer Outer Carton West Face - Air

Temperature (°F)

Period

Ending 84-5 86-7 88-9 90-1 92-3 94-5 Y6-7 98-9 100-1 102=3  104-5 106-7 108-9 110-1 112-3 114-5 116-7 X s, N
June ~26 2 5 12 12 14 7T 1 9 9 7 8 3 1 97.4 6.0 120
July 1 2 3 18 14 ik 9 9 8 7 5 5 L ok.k 5.6 120
July 6 5 10 1 10 10 10 12 7 7 4 5 3 2 9k.2 6,3 120
July 11 10 12 15 11 10 11 6 9 y 6 3 2 98.6 5.9 105
% July 16 : 1 2 6 8 8 16 16 7 10 12 4 5 3 2  103.6 5.8 119
July 21 1 1 10 16 18 22 10 13 L 3 99.8 4.0 68
July 26 1 1 7 8 15 22 12, 13 6 3 3 7 97.8 4.9 120
July 31 2 10 17 17 22 15 5 2 6 4 98.3 4.0 120
Aug 3 1 18 28 17 15 7 L 3 7 98.9 k.0 T2

e
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Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Table L

Tight Paulin Stack - Middle Layer Quter Carton West Face - Food

Pemperature (°F)

Feriod

Ending 84-5 86-7 88-9 ©90-1 92-3 94-5 96-7 98-9 100-1 102-3 104-5 106-7 108-9 110-1 112-3 11k-5 X S, N
June 26 1 2 4 11 13 12 11 10 12 9 L 1 97 0 5.2 120
July 1 2 3 15 1k 17 12 9 8 8 5 g9k.2 5.¢c 120
July 6 L 9 12 13 1 13 10 8 7 5 L 2 93.9 5.6 120
July 11 9 11 14 16 10 10 10 6 8 3 1 98.2 5.2 105
July 16 1 2 5 8 9 15 17 8 10 12 7 3 2 103.1 53 119
July 21 1 1 9 18 21 21 12 13 b 99.5 3.5 68
July 26 1 1 b o1 17 21 15 11 7 3 L 5 97.7 4.7 120
July 3i 11 18 19 16 13 7 10 2 2 98.4 k4.0 120
Aug 3 3 1k 35 1k 1k 8 5 7 98.6 3.6 72
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Table LI

Percentage Frequencies, Means, and Standard Deviations of Hourly Observations by Five Day Periods

Tight Paulin Stack - Second Layer Center Carton Air

Temperature (°F)

Period? _

Ending 92-3 94-5 96-7 98-9 100-1 102-3 x sx N
July 26 1 2 2 34 52 9 99.7 1.6 120
July 31 2 6 75 17 1 98.6 1.2 120
Aug 3 1 T 61 31 98.9 1.0 72

®Data are missing for periods prior to July 26.
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Table LII
Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods
Tight Paulin Stack - Stack Center Carton Air
Temperature (°F)

Period _

Ending 84-5 86-7 88-9 90-1 92-3 94-5 96-7 98-9 100-1 X S, N
Juné 26 1 10 10 16 46 17 91.5 2.3 120
July 1 5 61 3k 91.2 1.0 120
July 6 9 T2 19 88.7 1.0 120
July 11 7 43 11 37 2 92.1 2.1 105
July 16 1 2 i8 33 2y 21 1 95.4 2.3 119
July 21 1 15 b1 37 6 97.0 1.7 68
July 26 2 17 52 20 9 96.8 1.8 120
July 31 17 28 28 12 14 1 9k.1 2.5 120
Aug 3 L 50 Ly 1 95.4 1.1 72
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Percentage Frequencies, Means, and Standard Deviations of Hourly Observations by Five Day Periods

Tight Paulin Stack - Bottom Center Carton Air

'

Teble LIII

Temperature (°F)

Period

Ending 80-1 82-3 84-5 86-7 88-9 90-1 92-3 94-5 96-7 98-9 X s N
June 26 1 ok 28 11 88.9 2.1 120
July 1 60 30 87.0 1.1 120
July 6 1 k9 33 216 85.8 1.5 120
July 11 23 29 39 9 89.2 1.8 105
July 16 1 2 25 25 18 27 93.3 2.6 119
July 21 Yy i 12 =22 22 92.9 2.5 68
July 26 2 9 30 39 17 3 91.8 2.0 120
July 31 5 3% 29 25 5 9.3 2.0 120
Avg 3 39 51 8 1 91.9 1.k 72
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Table LIV

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Tight Paulin Stack - Center of Lower Surface of Tarpaulin Cover

Temperature (°F)

ﬁﬁiﬁﬁg 50-9 60-9 70-9 80-9 90-9 100-9 110-9 120-9 130-9 140-9 150-9 160-9 170-9 X S, N
June 26 2 20 19 10 4 5 5 9 11 8 4 1 99.0 31.7 120
July 1 3 27 16 7 7 7 7 7 7 8 L 1 95.9 31.8 120
July 6 1 26 19 7 7 6 7 5 6 7 8 2 97.2 32.7 120
July 11 17 20 10 9 5 6 7 7 8 9 L 101.9 32.7 105
July 16 5 35 15 7 6 8 8 5 8 2 106.7 26.7 119
July 21 18 34 12 9 6 10 4 L 3 98.5 22.h 68
July 26 3 22 26 12 T 7 3 7 7 5 99.3 25.9 120
July 31 27 24 8 7 1n 7 5 7 2 2 101.1 25.6 120
Aug 3 8 k¥ 10 12 7 5 3 6 7 101.3 24.3 72
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Table LV

Percentage Frequencies, Means and Standard Deviations of Hourly Observetions by Five Day Periods

Tight Paulin Stack - Air One Half Inch Below Center of Tarpaulin

Temperature (°F)

Period® _

Ending 70-9 80-9 90-9 100-9 110-9 120-9 130-9 140-9 x Sy N
July 26 4 32 27 10 8 12 7 1 99.9 18.0 120
July 31 1 38 19 10 10 10 9 2 101.8 18.3 120
Aug 3 32 25 19 6 4 12 1 101.8 17.4 72
e"Dta:l:a. ave missing for periods prior to July 26.
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Pable LVI
Percentege Frequencies, Means and Standard Deviations of Hourly Cbservations by Five Day Periocds
Open Stack - Outside Alr

Temperature (°F)

Pericd ' ‘ .
EZnding 66 68 70 T2 T+ T6 78 80 82 84 86 88 S0 9 94 96 98 loo 102 10k 106 108 110 112 1k
' -7 <9 <L -3 =5 -7 -9 -1 -3 =5 -7 = -1 -3 -5 -7 -9 -1 -3 =5 -7 -9 -1 -3 -5

w
w -

Jupe 26 1 2 4% 6 3 3 5 2 6 5 8 7 6 6 6 6 5 6 =2 2 3 K 2 1 909 1.7
July 1 2 5 6 9 2 6 7T 6 7T 7T 1 7 7 6110 9 5 85.9 9.6
July 6 "1 5 5 5 7 2 & 7 8 3 5 7 5 5 512 7 6 87.6 9.9
July 11 2 7 3 6 6 7 % 5 & 7 7 % 5 7 7 7T 7T 3 50.3 10.2
July 16 2 2. 3 7 9 9 $ 10 8 9 5 T 6 & L = 97.6 7.5
July 21 1 2z 4 71512 7 9 6 8 711 8 2 0.5 6.7
July 26 31 % 7 9 7 & 7 % 7T 7T &8 6 2 3 89.3 8.2
July 31 . 1 7 7 5 8 9 7 &1 7 w0 6 8 2 9.6 7.2
Aug 3 4 5 7 1k 12 7 11 101 T 10 1 ' 93.4 5.8



Percentage Frequencies ’

Table LVII

Means ard Standard Deviations of Hourly Observations by Five

Open Stack - Top Center Carton Air

Temperature (°F)

Day Periods

§§§i§§ TH-5 T6-T 78-9 80-1 82-3 845 86-7 88-9 90-1 92-3 gh-5 96-7 98-9 ﬁ)o :_Lga icsm 336 588 x s N
s June 26 5 6 10 8 9 m 13 8 & 9 ¢ 1 $0.2 6.5 120
’; July 1 2 6 8 14 10 8 8 12 10 1k 8 85.8 5.7 120
3 July 6 17 7 9 8 10 12 u 12 n- 7 5 3 86.5 5.9 120
;§ July 11 7 9 10 9 9 1 9 11 1 9 4 12 5 9.5 5.8 105
18 quy 6 1 2 5 8 9 13 1 12 g 97.5 5.6 119
) July 21 3 6 9 m 10 12 13 13 18 3 2.5 47 68

July 26 1 6 7 8 1 8 12 10 n 8 9 7 2 88.8 6.0 120

July 31 1 2 8 7 12 10 17 12 10 12 5 3 9.4 5.2 129

Avg 3 1 5 17 1 17 17 21 10 1 91.0 3.7 T2
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Table LVIII

Open Stack - Top Center Carton - Air Outside Raition Package

Temperature (°F)

Percentage Frequencies, Means and Standard Deviations of Hourly Obs.rvaetions by Five Day Periods

Period -

Ending 60-9 T70-9 80-9 90-9 100-9 110-9 120-9 x S, N
June 26 17 17 15 9 22 13 2 88.7 18.8 120
July 1 22 18 11 13 17 12 2 085.7 19.4 120
July 6 22 21 12 12 12 1 6 87.2 20.0 120
July 11 16 22 13 9 15 13 8 91.6 20.2 105
July 16 2 37 19 13 16 10 2 98.8 15.4 119
July 21 18 37 16 18 7 L 91.8 13.0 68
July 26 27 33 i2 b 10 3 90.5 14.8 120
July 31 27 2l 20 20 7 2 91.3 13.5 120
Aug 3 11 36 25 19 8 92.3 1.3 72
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Percentage Frequencies, Means and Standard Deviations of Hourly GOhservations by Five Day Periocds

Open Stack - Top Center Carton Food

Table LIX

Temperature (°F)

Period

Ending  7h-5 76-7 78-9 80-1 82-3 84-5 567 88-9 90-1 92-3 945 96-7 98-9 1200-1 102-3 104-5 106-7 1089 x s, N
June 26 3 3 3 6 11 10 8 i8 9 5 12 8 4 90.0 6.0 120
July 1 1 5 8 1 12 1 9 1+ 27 10 2 85.6 5.0 120
July 6 7 7 11 9 9 10 17 1L 7 7 1 36.1 5.3 120
July 11 4 9 9 1 1 10 15 10 11 7 90.0 5.1 105
July 16 i 1 1 5 7 9 16 13 15 12 97.0 5.2 119
July 21 1 3 9 13 12 18 16 19 2.4 ko 63
July 26 1 5 7 6 12 12 13 14 10 10 6 88.4 5,2 120
July 31 '2 6 9 1+ 14 22 13 10 L 5 89.8 4.2 120
Aug 3 5 10 19 35 21 L 5 90.2 2.8 72




Trpew  {TErRe

e W

Percentiage Frequencies s

Table LX

Open Stack - Top Southwest Corner Carton - Air

Temperature (°F)

Means and Standard Deviations of Hourly Observaticns by Five Day Periods

ﬁﬁ,ﬁg 70 72 T4 76 78 80 8 84 86 88 90 92 ok 96 98 100 102 10k 106 108 110 112 X S, N
1 3 5 T B -l 357 -9 1 -3 5 o7 29 -l -3 -5 -7 -9 -1 -3
June 26 2 2 3 k7 4% 7 7 7 8 710 9 2 7% 5 3 5 88.9 8.8 120
July 1 2 T 7T 6 7T 7T 7T 7T 710 9 5 7 2 84.8 7.9 120
July 6 2 $ 7 8 6 8 510 7 9 7 7 4 4 5 85.6 8.1 120
July 11 6 6 8 8 6 9 7 ¢ 9 8 5 7 89.8 7.9 105
July 16 1 2 2 8 911 8 9 8 2 % 6 8 2 2 977 7.0 19
July 21 b 6 15 913 9 9 9 9 13 i 92.5 5.9 68
July 26 1 4 5 8 612 9 812 6 7 8 3 8 2 88.8 7.2 120
July 31 2 13 6 4 11 9 16 6 4 7 12 1 2 90.1 6.9 120
Aug 3 3 3121011 19 1210 4 5 4 4 @3 9l.2 5.8 72
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Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five

Table LXI

Open .tack - Middle Layer Outer Carton West Face - Air

Temperature (°F)

Dey Periods

Sading 76 78 B0 B2 Bk 86 88 90 g2 ok 96 95 100 102 10k 106 16 o X % "
June 26 2 4 9 9 212 9 11 113 8 T T 5 2 2 90.5 6.4 120
July 1 2 L4 18 15 11 12 8 9 8 7 5 86.3 5.3 120
July 6 2 12 9 12 8 9 13 7 6 5 5 1 87.1 6.0 120
July 11 2 17 17 12 9 9 8 3 10 &4 91.1 5.7 105
July 16 1 3 1 8 8 12 16 12 1k 8 9 L 3 2 98.1 5.6 319
July 21 3 6 13 23 9 19 12 12 3 2.6 k4,0 68
Suly 26 15 718 9 18 13 7 7 4 2 7 89.0 5.4 120
July 31 1 5 17 25 2 8 7 5 T 3 9o.k k.0 120
Aug 3 5 10 24 33 4 10 T7 L4 3 90.8 3.8 72
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Table LXII

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Open Stack - Middle Layer Outer Carton West Face - Food

Temperature (°F)

Eﬁéiﬁi 78-9 80-1 82-3 84-5 86-7 88-9 90-1 92-3 Sh-5 96-7 98-9 100-1 102-3 104-5 106-7 x S, N
June 26 1 6 6 20 8 17 11 9 8 7 2 3 90.9 5.1 120
July 3 1 5 22 15 1 16 8 16 86.4 k.0 120
July 6 19 8 15 10 13 15 7 9 2 1 87.0 4.8 120
July 11 28 15 14+ 13 10 9 10 91.0 k4.1 105
July 16 1 3 1 8 9 9 20 17 13 9 97.2 4.7 119
July 21 1 9 13 18 18 19 16 6 92.3 3.4 68
July 26 5 & 17 13 21 9 1 7 7 1 88.% k4.5 120
July 31 1 6 17 =23 22 12 8 9 1 90.2 3.4 120
Aug 3 5 5 31 22 17 12 7 9.6 2.9 T2
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Table LXIITI

Percentagie Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Open Stack - Second Layer Center Carton Air

Temperature (°F)

| m 76~7 78-9 80-1 82-3 845 867 88-9 90-1 92-3 945 96-7 98-9 100-1 102-3 104-5 X 5, N
? June 26 3 3 15 19 ik o1y 13 13 5 89.0 4.0 120
July 1 L 7 29 26 27 7 8.2 2.4 120
July 6 1 7 13 16 30 12 16 L 1 84.5 3.3 120
- July 11 2 15 21 32 21 7 2 88.2 2.4 105

(o))
| July 16 1 3 7 13 11 21 15 18 9 1 9.6 4,0 119
‘ July 21 1 6 15 23 25 12 18 90.0 3.1 68
= July 26 5 7 5 i7 20 19 18 7 1 86.8 3.6 120
; July 31 3 10 17 28 33 7 2 88.5 2.5 120
Mg 3 10 1k 36 39 1 88.7 1.9 T2
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Table LXIV

Percentage Frequencies, Means and Standard Deviations of Hourly Observatians by Five Day Pericds

Open Stack - Stack Center Carton Air

Temperature (°F)

Period
Ending 84t-5 86-7 88-9 90-1 »

June 26 2 20 12 23 22 3.0
July 1 31 42 22 1.5
July 6 i 37 19 1 12 2.5
July 11 i 7 29 50 10 1.6
July 16 6 ik 13 3.6
July 21 3 7 26 21 3 3.7
July 26 3 22 27 27 2.5
July 31 1 8 2k L6 21 1.8
Aug 3 7 25 50 15 1.7
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Table LXV

Percentage Frequencies, Means and Standard Deviations of Hourly Observations by Five Day Periods

Open Stack - Bottom Center Certon Air

Temperature (°F)

gﬁﬁﬁg 76-9 80-1 82-3 84-5 86-7 88.9 90-1 92-3 945 96-7 98-9 X 8 N
June 26 1 11 17 21 ik 17 1k 15 87.9 3.5 120
July 1 2 20 35 35 8 83.0 1.9 120
July 6 8 29 29 13 10 10 82.9 2.8 120
July 11 5 17 30 39 9 87.0 1.9 105
July 16 2 7 17 8 17 n 28 1 93.1 3.9 119
July 21 1 12 28 16 4 12 22 L 89.6 3.8 68
July 26 1 5 12 27 28 19 7 85., 2.6 120
July 31 2 13 26 7 11 2 87.7 1.8 120
Aug 3 1 10 28 Ly 12 b 87.9 2.1 1712
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